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Document Name: Specification 
Title of the invention: 

SUSTAINED RELEASE COMPOSITIONS, METHODS FOR PRODUCING THE 
SAME AND USES THEREOF 
Claim (s) : 

1. A sustained release composition r.nmprising a 
physiologically active substance or its salt, a 
hydroxynaphthoic arid or its salt and a Untie acid- 
glycoJdc acid polymer or its sain, wherein r.h* product of 
the weight average molecular weight of said lactic acid- 
glycol ic acid polymer by the amount (jimol} of the terminal 
earboxyl group per unir. mass (g) 0 f said lactic nr.iri- 
glycolic *r;id polymer is 1,200,000 to 3, 000,000 {inclusive). 

2. The sustained release composition according to claim 1, 
wheroin the physiologically active aubatanrre is a 
physiologically active peptide. 

3. The sustained release composition according to rJaira 2, 
wherein tha physiologically Active substance is an LH-RH 
derivative. 

^0 4. The 3UHfairied release composition acmrdinq to claim 1, 
wherein tiio hydroxynaphthoic acid i« l-hydroxy-2-naphthoir 
acid or 3-hydroxy-2-naphthoic acid. 

ThQ sustained release composition according to claim 1, 
wherein the % molar ratio between lactic acid *nd glycol ic 

25 acid is mo/o to 40/60. 



15 
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6. The sustained release compos ition according to claim 5, 
wherein the * molar ratio between lactic or.iri and glycoiic 
*r.id is 100/0. 

7. The sustained release composition according to claim 1, 
b wherein the weight average molecular weight of the polymer 

is about 3,000 to about 100,000. 

8. The .iU3L0.ui«H release composition according to claim 7, 
wherein the weight average molecular weight is about 20,000 
to about SO, 000. 

10 9. The sustained release composition according to claim 3, 
wherein the LH-RH derivative is a peptide represented by 
Formula: 

b-oKo-Pro-His-Trp-Ser-Tyr-y-Lcu-Arcj-Pro-70 

whftmin y Henotes DLeu, DAls, DTrp, DSantBu], D2Nal or 
15 DHisiimEzl), and Z denotes NH-C-Hv, or Gly-NHs. 

10. The sustained release composition according to claim 1, 
wherein the amount of. the terminal carboxyl group of the 
polymer r A) to 90 junol per unit mass (g) of the polymer. 

11. The sustained release composition according to claim 3, 
20 wherein the mol&r ratio between fh« hydroxy-naphthoic acid 

or its salt and Lh« lh-kh derivative or its sail is 3:4 to 

4 r 3 . 

12. The sustained release composition according to claim 11 
which contains the LH-RH derivative or its salt in rtn 

25 amount of 12 ?; by weight to 24 ?: by weight based on the 
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sustained release composition. 

13. The sustained release* composition according to claim 1, 
wherein the physiologically active substance cr its salt is 
a slightly water-sclub.U» or wat^r-solubl^ substance. 
5 14. The sustained release composition according to claim 1 
which is 3 formulation for injection, 

15. Thff method for producing sustained release 
composition according to claim I which comprises removing o 
solvent from a mixture of a phy^injocpcally active 

10 substance .n.r its salt, a lactic acid-glycoiic acid polymer 
or its salt and a hydroxynephthoic acid or it.s salt. 

16. The method according to claim 15 which comprises mixing 
the physiologically cictivw substance or its salt w.Uh a 
solution of the lactic nrid-rjlycolic acid polymor or its 

1$ nnlt and the hydroxynaphthoic acid or its flail- in an 
organic solvent, dispersing the mixture, and then removing 
the organic solvent. 

17. The method according to claim 16, whnr*stn the 
physiologically nr-.Hve substance or its saU is an aqueous 

20 solution containing the physiologically active auhatfinrf or 
its salt. 

18. The method according to claim 15, wherein the salt of 
the physiologically active? substance* is a salt with a free 
base or acid, 

?5 19- A medicament comprising * suyiainprl release composition 
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according to claim 1. 

20. a prophylactic ox therapeutic agent against prostate 
cancer, prostate hyperplasia, endometriosis, hyst^romyoma, 
metrofibroma, precocious puberty, dysmenorrhea or mammary 
5 cancer or an rontracepcivc containing a sustained release 
composition according to claim 3. 
Detailed Explanation of the invention: 
[0001] 

Art Field Related: 
10 The present invention relates to a nupstained release 
composition comprising a physiologically active substance 
or ih.s salt, a hydroxynaphthoic acid or its salt, and a 
lactic acici-giycoiic acid polymer or its salt, wherein the 
product of the weight average molecular weight of Mid 

13 lactic acid-cilyooiic acj ri polymer by the amount ((imol-) of 
the terminal carhwyl group per unit mads (g) of said 
lactic acid-glycolic acid polymer is 1,200,000 to 3,000,000 
(inclusive), a method for producing th© game and a use of 
the? same as a medicament or the like. 

20 [0002] 

Prior Art : 

JP-A-7-97334 discloses a sustained release formulation 
consisting ot a physiologically active peptide or its salt, 
and a biodegradable polymer having * terminal tree carboxyl 
75 group a 9 well on a method for producing the same, 
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Each of GB2209937, 632234:169, GB2234896, GB2257909 and 
EP6263 70A2 discloses a composition comprising as n bast? * 
biodegradable polymer containing a water-insoluble salt 
such a pamoate of a peptide or a protein prepared 

5 separately as well as a method for producing tha same. 

WG95/15767 discloses an embonate (pamoate) of cetrorelix 
(Lh-rh antagonist) and a method for procuring the same, and 

describes that t-his pamoate, oven when enclosed in e 

biodegradable polymer, exhibits th* pQptidp-reloasing 
10 performance «nuiva)ent to the pamoate which exists 

independently. 

1.0003] 

Problem to be solved by the Invention: 

There is provided a novel r.omposi Lion containing a 
15 physiologically active substance at a high concentration 
whose excessive initial release is suppressed whereby 
accomplishing a stable releasing rate over * prolonged 
period. 
[0004] 

20 Solution of Problem* 

The present, inventors mdrin «n effort to solve the problems 
described above and finally discovered that by allowing a 
physiologically active substance and ft hydroxynaphthoic 
acid to coexist upon forming a composition the 

25 physiologically active substance car. be introduced at a 
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high concentration into the composition; that further by 
enclosing these* two components into a lactic acid-giycolic 
acid polymer the physiologically active substance can be 
released at a different releasing rate from the rate at 
5 which the physiologically active substance is released front 
a composition formed from the physiologically nefciv* 
substance and the hydroxynaphthoic acid prepared in the 
absence* of the lactic acid~glycolir arid pnlymnr; that this 
releasing rate can be controlled by .selecting the 

10 "characteristics of the lactic acid-glycoic acid polymer and 
the amount of the hydroxynaphthoic acid; that an initial 
excessive release c«n surely be suppressed even at a high 
concentration whereby accomplishing a sustained release 
over an extremely prolonged period ; and also that by 

lli employing a .tactic acid-qlycolic acid polymer whose weight 
average molcculdr weight multiplied by the amount (ujnolj of 
tb* t-RrnuncO enrhnxyj. group per unit ma.?.? {q\ of the lactic 
acid-qlycolic acid polymer le .1,200,000 to 3,000,000 
(.inrlusivp) n furi-hrtr satiaf actory sustained release 

20 formulation can be provided. As a result of a further 
effort./ the present invention was completed. 
[0005] 

. Thus, the present invention provides: 

(I) a sustained release composition comprising * 
25 physiologically active substance or Its salt, a 
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hydro*ynaphthoic acid or it© ©alt arid a lactic aoid- 
qiycollc acid polymer or its salt, wherein the product of 
the weight average molecular weight of said J actio acid- 
glycolio acid polymer by the amount (|imol) of the terminal 
5 carboxyl group per unit mass (g) of said lactic acid- 
glyco.Ue acJ<J polymer is: :l,?OC,000 to 3,000,000 
(inclusive) ; 

(2) the sustained r»*l<»fl*« composition according to the 
above-mentioned (1), wherein the physiologically active 

10 substance is physiologically active peptide; 

(3) the sustained release composition according to the 
nhavn-m«nt..loned (2), wherein the physiologically active 
substance is an LH-RH derivative; 

(4) the. sustained release composition according tc the 
IS above-mentioned (1), wherein the hydroxy-naphthoic acid is 

l-hydroxy-2~naphthoic acid or 3-hydroxy-Z-naphthoic acid; 

(5) Lhe sustained ri-lnnsrt composition according to the 
above-mentioned (1) wherein the I molar ratio between 
Iflrt.ir. rin.i.d and glycolic acid is 100/0 to 40/60; 

20 (6) the sustained release composition according to the 
above-mentioned |5), wherein the % molar ratio between 
lactic acid and glycolic acid is 100/0; 

(7) the sustained release composition according to the. 
ahove-montioned (l), wherein the weight. *vKrwjK moJecuJar 
2b weight, of the polymer is about 3,000 to about 100,000; 
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(8) tfte sustained release composition according to the 
above— mentioned (7), wherein the weight average molecular 
weight is about 20,0Q0 to about*. b0 f 000; 

(9) the sustained release composition according to the 
b above-mentioned (3), wherein the i.h-rh derivative is a 

peptide represented by Formula: 
b~o:<o-Pro-Hi s-Trp-Ser-Tyr-Y-Leni-Arg-E'ro-Z 

wherein Y denotes DLcu, DAia, DTrp, DSer(tBu), D2Nai or 
DHisCImBsi), and Z denotes NH-C?H 6 or Gly-NH a ; 
ICS (10) the sustained release composition according to the 
above-mentioned (1), wherein the amount (umoi ) of the 
terminal carboxyl group of the- polymer is SO to 90 \mol per 
unit morj:> (g) of the polymer; 

(113 the- sustained reloaeo composition according to the 
15 above-mentioned (3), wherein the molftr ratio between the 
hydroxynaphthoic acid or its salt and the lk-rh derivative 
or its sa It is 3:4 to 4:3; 

(125 the su St /lined rpj.Hn^e r.ompors.if ion nr^rorrlinn tn thp 
above-mentioned (11) which contains* the LH-RH derivative or 

20 its 3<£»J. in rtri ftmnunr n.C 1? % by weight fn 24 % hy weight 
based on the sustained release composition; 
(13) the sustained release composition according to the 
above-mentioned (1), wherein the physiologically active 
substance or its salt is e slightly water-soluble or water- 

2b soluble substance; 
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(14} the sustained release composition according to the 
above-mentioned (1) which io a formulation for injection; 

(15) a iwthnri for producing * sustained release composition 
according to the above-mentioned (]} which comprises 

5 removing a solvent .from a mixture of a physiologically 
active substance or its salt, a lactic acid-g.iycol.i" *ciri 
polymer or its suit and a hydroxynaphthoic acid or its 
salt; 

(16) the method according to the above-mentioned (15) which 
10 comprises mixing the physiologically active substance or 

its Gait with a solution of the lactic acid-giycol tc acid 
polymer or its salt and the fcydrouynaphtholc acid or ito 
salt in an organic solvent, dispersing rh<* mixture, and 
then removing thr organic solvent; 
15 (11) tho method according to the above-mentioned (3 6), 
wherein the physiologically Active substance or its salt is 
an aqueous solution containing the physiologically active 
substance or its salt; 

(18) the method according to the above-mentioned {lb) , 
20 wherein the salt of the physiologically active substance is 
a salt with a tree base or acid; 

(IS?) a medicament comprising a sustained release 
composition according to the above-mentioned (1); end 
(20) a prophylactic or therapeutic agent against, prostate 
2$ cancer, prostata hyperplasia , endomett i osis , hysteromyoma , 
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metrofibroma, precocious puberty, dysmenorrhea or mammary 
cancer or an contraceptive containing a sustained n-lease 
composition according to the above-mentinned (3). 
f0006] 

Furthermore* the invention provides: 

(21) a method for producing a sustained release composition 
according to the abov*-m«ntioned ( 15} whirh comprises 
producing a w/o emulsion having ,-15 an inner aqueous phase a 
liquid containing the physiologically active substance or 
its mil and as an oil phase ,-3 solution containing the 
lactic acid-glycolir. acid polymer or Ha salt and the 
hydronynaphthoic acid or its salt followed by removing a 
solvent ; 

U2) a method for producing a sustained rnlnaae composition 
15 according to the above-mentioned {lb) which comprises 
producing & w/o emulsion having as an inner aqueous phase « 
liquid containing the hydroxynaphthoic acid or its salt and 
as an oil phase a solution containing the physiologically 
active substance or its salt and th« lactic acld-glyeolic 
□ c:l.d polymer or its aa.lt followed by removing a solvent; 
(23) a method for producing a sustained releasa composition 
according to the above-men tinned (2 5) which comprises 
mixing thv* physiologically active peptide or Us salt with 
the hydroxynaphthoic acid or its salt, dissolving r.h* 
2b mixture, and then removing tho organic solvent; and 



20 
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(24) a method for producing d sustained release composition 
according to any of the above-mftnKnned (21) to (23) 
wherein the process for removing the solvent its a in-water 
drying method. 
5 [0007] 

While a physiologically active substance emplnynri in the 
present invention is not limited particularly as long as it 
is pharraacoutically useful/ it may be a nnn-peptide 
compound or a peptide r.nmpound. A non-peptide compound may 
10 for example be an agonist, an antagonist and a compound 
having an inhibitory effect on an enzyme. An oxarcpltf of a 
preferred peptide compound is a physiologically active 
peptide* having a molecular weight of nhm.it 300 to about 
40,000/ preferably about 400 to about 3D, 000, more 
15 preferably about 500 to about 30,000. 

Such physiologically anr.ive peptide may for example be 
luieiniaation hormone-releasing hormone (LH-RH) , insulin, 
somatofttat in* growth hormnne, growth harmone-r©lfca*l ng. 
hormone (CH-RH) , prolactin, erythropoietin, adrenocortical 
20 hormone, melanocyte-stimulating nnrmone, thyroid hormone- 
re: If rising hormone, thyroid-stimulating hormone, 

lutein i ?:a t i on hormone , f ol 1 i c ) s L imulat. i ng ho nnon* , 
vasopressin, oxytocin, calcitonin, gastrin, secretin, 
pancreozymin, cholecystokinin, angiotensin, human placental 
!5 lactogen, humrin chorionic gonadotropin, enkopha 1 :» n, 
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endorphin, "KYOTORPH1N", tuftsin, thymopoietin, thymosin, 
"THYMOTHVMRIN", thymic humoral factor, blood thymic factor, 
tumor necrosis factor, colony-inducing iactor, motilin, 
"DEINOBPHINE*, bombesin, neurotensin, cerulein, bradykinin, 
5 atrial natriuretic factor, nerve growth factor, cell growth 
factor, neurotrophic t actor, «ndot.helin~antagonising 
peptide and their derivative?) aa well as th^i.r fragmenr.fi 
and derivative f-hprpof. 

in the present invention, a physiologically active 
10 subfltfince may be employed as it is or as a pharmaceutically 
acccptable salt thereof. 

A salt:, of a physiologically active substance having a basic 
group such as an amino croup may tor example be a wit with 
an inorganic acid (referred to a.b*o n« -nn inorganic free 

15 acid) [e.g., carbonic acid, bicarbonlc acid, hydrochloric 
acid, sulfuric acid, nitric acid, boric acid and the like) 
and with an organic arid (referred lo also as an organic 
frets acid) (o.g>, succinic acid, acetic acid, propinnir- 
acid, tri Quoroacstic rtrid flnri the like), 

20 A salt of a physiologically active substance having ,m 
acidic group such iXS a carboxyl group may for axcimpie be a 
sal*- with an inorganic base (referred to also a*?- an 
inorganic free base) (e.g., an alkaline metal such as 
sodium and potassium, an alkaline earth metal such as 
25 calcium and magnesium) or with an organic b**e {referred to 
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also as an organic fraa base) (e.g., an organic amine .such 
as triethylamine, s basic amino acid such as arginine) k A 
physiologically active pept.ir.lft may form a metal complex 
compound (e.g., copper complex, zinc complex and the like. 
5 [0008] 

A preferred example of such physiologically active peptide 
is an LH-RJ1 de*.r.ivnr i or its salt which is useful for 
treating .r. hormone-dependent disease, especially a sex 
honnone-dependenr ranrrr id.q., pro^t^t** cancer, uterine 

10 cancer, mammary cancer, pituitary cancer and the like), a 
sex hox*mone~ticpende:nt disease such as prostaLe hyperplasia, 
endome trios i s , hysteromyoma , pr^coci ous puber ty , 
dysmenorrhea, amenorrhea r pre.menat.ru0l syndrome , 

muli-iloruJar ovarian syndrome and the 3,i)ce r and useful dg a 

15 contraceptive (or against infertility when utilising a 
rebound t?ffer;r: afr.er ctLscontinuat ion) . Also exemplified is 
an LH-RH derivative or its salt which is useful for 
treating « benign or malignant turner which If not. sev 
hormone-depond&nt but is LH-RH sensitive. 

20 Typically, an LH-RH derivative or its salt may for px^juplp 
be ths peptides described in Treatment with CnRH analogs: 
Controversies and perspectives, The Parthenon Publishing 
Group Ltd., (1996), JP-W-3-503165, JF-A-3-1016&5, 7-97334 
and 8*259460. 

25 [0000 J 
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An LH-RH derivative may for example an LH-RJ-i agonist or 
an LH-RH antagonist, the iattor may for example Hf? a 
physiologically active peptide represented by Formula [I]: 
X-D2NdJ-D4Cj.Phe-D3C>al-S9r-A-e"I.eu-C-Pro-DAlaNH ? 
wherein X denotes NMH--furoylKHy or NAC, A denotes a 
residue selected from NMeTyr, Tyr, Aph(Ata) end NMeAph (At?.) # 
B denotes & residue selected from DLys {Ni c) , DCit, 
DLys(AsaglyNic), DLys (AxaglyFur) , DbArgiKt;,) , QAph(Atz) and 
DhCi, and C denotes Lye(Nisp), A.tg or hArglEta) or its salt. 
An LH-RH agonist may for example b* a physiologically 
active peptide represented by Formula [Hi; 
S-oxo-Pro-His-Trp-Sffr-Tyr-Y-Leu-Arg-Pro-?; 

wherein Y denotes a residue e*J&cted from DLeu, DAI a, DTrp, 
D5©r{tBu), D2Nal and DKis (InBid ) , nnri Z denotes NH-C 2 H 5 or 
Gl'y-Nlfc or its pale, one preferred especially i& a peptide 
wherein y is DLeu, Z is NH-CjHs [i.e., a peptide 
represented by 5-nxo-Prc-Hls-Trp-ser-Tyr»DLeu-Leu-Arg-Pro- 

Any of these peptides cars be produced by a method described 
in thp foregoing references and specifications as well as a 
method :ir> accordance therewith. 

rooioi 

Abbreviations employed herein Are listed below. 
Abbreviat. i on Name 

N(4H->-furoyl)Gly: N-tetrahydrofurnyl glycine residue 
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15 

NAc: N-acetyl group 

D2Nal: (2-n.-3phr.hyl ) alanine residue 

D4ClPh<s : D-3- (4-chloro) phenylalanine residue 

D3Pai: D-3- (3-pyridyl ) alanines residue 

5 NMeTyx : N-mcsthyltyrosino residue 

hph (At* ) : N- [ ; 5 1 - (3 ' -wni?io-l 1 H- 1 1 , ? 1 , 4 • - 

triasolyl) ] -phenylalanine residue 

NMeAph (At z) : N -methyl- ( *> ' - (3 1 -amino- 1 1 B-l ! / 2 1 , 4 1 - 

triaaolyl ) ] phenylalanine residue 
1 0 nj,ys {Nil" J : D* (e-N-nicotinoyl) lysine residue 

Dcit: D-eiLrulline residue 

DLys (Aa«glyNicJ : D- (azaglycylnicotinoyl) lysine 

residue 

DLys (AsaglyFur) : n- (azaglycyii uranyl ) lysine residue 

15 DhArg<Et^ : D- (N, N' -dier.hy) > homoargi nin?? 

residue 

DAph (At .7 ) : D-NH { 5 1 - ( 3 ' -amino- 1 1 H- 1 ' , 2 1 , 1 ' - 

triazolyl) ) phenylalanine residua 

DhCi : D~homoc;itrulline residue 

20 LysfNisp): (e-N-i^opropyl) lysine residue 

hArg(Ety) : (N, N ■ -diethyl ! homoargi nine residue 

otherwise, an amino acid, when designated as <m 
abbreviation, is represented as found in IUPAC-IUB 
Commission on Biochemical Nomenclature, European Journal of 

2Fj Biochemistry, Vol.138, page 9 to 37 {19S4) or as customary 
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in the art, <mri .-in amino riciri, even when optical isomers 
thoreoi exist , moans an L form unless otherwise specified. 
[0011] 

A hydroxynaphthoic acid employed in the invention is a 
5 naphthalene to which one hydxoxyl group and one carboxyi 
group ara bound on different; carbon Atoms. Accordingly, 
there are 14 isomers in total which differ from each other 
in the position of the hydroxy! group in relation to each 
of the l-position and the 2-position at which the carboxyi 

10 qroup is bound to the naphthalene ring. Th? invention may 
employ any of these isomer© as well as d mixture thereof at 
any ratio. As described below, one havinq <h higher acid 
dissociation constant is preferable, or one having a lower 
pKa (pKe — loq ioKa wherein Ka is on acid dissociation 

15 constant) is preferable. A slightly water-soluble isomer 
is preferable. 

Dn$ also preferred is an isomer which 3s soluble- in an 
alcohol (for example, ethanol and methanol). The 
expression "soluble in csn *lnnhnl" m«iinn 1-H«t Hi*; 

20 solubility, for example in methanol, 1& 10 g/L or higher, 

while the pKa of 3-hydroxy-?-n*pMhoic acid (pKe-2.708, 
KAGAKU&TNRAN, TJ, NIPPON KAGAKUKAI, Published on September 
25, 1969) is the only known pKa among hydroxynaphthoic acid 
isomers, a comparison of the pKa between the three isomers 

25 of hydroxybenzoic acid serves to give a useful information. 
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Thus, the pKas of m-hydroxybenzoic acid and p- 
hydrnxyhpnroic acrid are 4 or higher, while the? pKd of o- 
hydroxybensoic acid (salicylic acid) ia far lower {»2,754). 
Accordingly, 3-hyriroxy~2-nflphthoic acid, l-hydroxy-2- 
5 naphthoic acid and 2-hydroxy-l-naphthoic acid each having a 
carfooxyl group ana a hydroxy), group bound to this adjacent 
carbon atonic in the naphthalene ring are preferred among 
the H isomers described abovft. 

A nydroxynaphthoj c acid may be o salt. Such salt may for 
10 example be * salt with sn inorganic base on alkaline 

metal such as sodium and potassium, en al Valine earth metal 
such as calcium and magnesium)/ with an organic base {<s.u., 
rtn nrq^nir amine such as triethylamine, a basic amino acid 
sue) i as arqinine), or with a transition metal (e.o. f zinc, 
15 iron, copper) era well as a complex s«]u. 
[0012] 

An example of « method Tor producing a hydroxynaphthontc of 
a physioloqieally active substance of' the invention is 
de /* c r :i be d b e low. 

20 (1) A solution of a hydroxynaphtholc acid in a hydrated 
organic solvent is loaded onto and adsorbed by a weakly 
basic ion exchange column until saturation. Subsequently, 
the hydrated organic solvent is loaded to remove excessive 
hydroscynanhfhnir. acid and then a solution of a 

25 physioloqically active subetdncft or its salt in a hydrated 
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organic solvent is loaded to effect an ion exchange, and 
the resultant effluent Is madfi free of the solvent. Such 
hydra ted organic solvent contains as an orqanic solvent an 
alcohol (c.cj,, methanol, ethanol), acetonitrilc, 
5 tetrahydrofuran, dimethyl formamide and the like, h method 
for rrcrnov.uui the solvent to precipitate a salt may bfi a 
method known per or a method .in accordance therewith. 
For example, the solvent is rvnpnr^tpd off with adjusting 
the vacuum level using a rotary evaporator. 

10 (2) The exchange ion of a strongly basic ian exchange 
column has previously been replaced with a hydroxide ion 
and then is loaded with * solution oi a physiologically 
active substance or its salt in a hydrated organic solvent 
whereby exchanging the basic groups into the hydroxides. 

IT? The recovered effluent was used Co dissolve a 
hydroxynaphthoic acid in an amount less than the equivalent, 
concentrated to precipitate & salt* which is dri^H if 
necessary after washing with water. 
[00133 

20 Since a ftydroxynaphthoate of a physiologically active 
substance is slightly water-soluble although the solubility 
may vary depending on the physiologically active substance 
employed, it con bs used as a sustained release formulation 
utilizing the sustained releasing ability of the 

25 physiologically active peptide salt, jtn&lf or_ it can 
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further be formulated into a sustained release composition. 
A lactic acid-glycolic acid polymer employed in the 
invention is a lactic: acid-glycolic acid polymor whoso 
weight: average molecular weight multiplied by the amount 
5 (fifnol) of the terminal carboxyl group per unit mafia (g) of 
thy lactic acid-glycolic acid polymer is 3,200,000 to 
3/000,000 [inclusive), preferably 1, 500,000 to 2, 600, 000 
(inclusive) , with one having a terminal fret? carboxyl group 
being employed pr^frirnbly. 

10 h lactic acid-glycolic acid polymer may be in the form of a 
Mil. Such salt may far example bp a salt with an 
inorganic base (e.g., an alkaline ruotai such as sodium and 
potassium, an alkaline earth metal such n$ calcium and 
magn^ium) # with an organic base an organic amine 

15 such as triethylaroine, a basic amino acid such as arginine}, 
or with ei transition metal (e.g., zinc, iron, copper) as 
well as a complex salt. 
10014] 

Such polymer has a % molar ratio between lactic acid and 
20 glycol ic acid ranging preferably from about. 100/0 to about 
40/60, more preferably from about 100/0 tc about 50/50. A 
lact.ic acid homopolymcr whose % molar ratio is 100/0 is 
also nmployerJ preferably. 

The optical isomer ratio of lactic acid which its one of the 
25 least repeat inq units of "lactic acid-glycolic acid 
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20 

polymer" described above, when represented as D-rorra/L-form 
(% mol/rnol), is preferably about 75/25 to about 25/73. 
Those having a ratio of D~rorm/3>form {% mnl/m«l) 
especially of about GO/40 to about 30/70 are employed 
b frequently. 

The weight average molecular weight of "lactic acid- 
glycol ic acid polymer" depr.-j.bed above is usually about 
3,000 to about 100,000, preferably about 3,000 to about 
fR.mb.ly rtbout 3,000 to about 50,000, 

10 especially about 20, 000 to about. 50,000. 

A lactic acici-giycolic acid polymer of the invention may 
for example be a polymer having a weight", average molecular 
weight mn).ti.pl.if«d by thr> amount (jimo!) of the terminal 
carboxyi qroup per unit mass (cj) nf the? Inctin ncTd- 

15 glycol ic acid polymer ot 1,200,000 to 3,000,000 (inclusive), 
more preferably 8 polymer having o weight average molecular 
weight multiplied by the .amount (umol) of the terminal 
nnrhnxyl frrnup p<?r unit mass (g) of the lactic acid- 
glyceric acid polymer of 1,500,000 co 2,600,000 (inclusive) . 

20 The-: pclydispersity (weight average molecular weight /number 
average molecular weight) is usually about 1.2 to about 4.0, 
preferably about 1.5 to about 3.5, more preferably about 
1,7 co about 3.0. 

The amount of the tree carboxyl group of "lactic acid- 
25 glycolic acid polymer" described nhnv* purr unit mass (g) of 
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the polymer is usually about 20 to about 1000 umol, more 
preferably about 40 to about 1000 (unol . A further 
preferable amount is about AO to about 95 ujnol, especially 
about 50 to about 90 ujnoJ . 
5 [0015 j 

P r & f e r r ed e>: amp 1 e & arc: 

(1) a lactic acid-glycolic acid polymer whose weight 
average molecular weight is about. 3,000 to about 100,000 
and. whn^p weight average molecular weight multiplied by the 

10 amount (|.unol) of the terminal carboxyl group per unit mass 
ig) of the lactic acid-glycolic acicJ polymer is 1,200,000 
to 3,000,000 (inclusive); 

(2) a lactic acid~cylyco]J.c acid polymrrr whone weight 
averaqe molecular weight is About 3,000 Lo about 60,000 and 

15 whose weight average molecular weight multiplied by the 
amount (jimol) of the terminal carboxyl group per unit mass 
(g) of the lactic acid-glycolic acui polymer ia 1x200,000 
r.o 3,000,000 (Inclusive); 

(3) £ lactic acid-glycolic acid polymer whose weight 
20 average moleculfli- weight 1? about. 3,000 to about SO, 000 and 

whose weight average molecular weight multiplied by the 
amount (jimol) of ihe terminal carboxyi croup per unit mass 
(g) of the lactic acid-glycolic acid polymer is 1,200,000 
to 3,000,000 (inclusive); 
25 (4) a lactic acid-glycolic acid polymer whoso weight 
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average molecular weight is about 20,000 to about SO, 000 
and whose weight average molecular weight multiplied by th<* 

amount (timol) of the terninsl carboacyl group per unit mass 
(g) cf the lactic acid-cj3ycolic acid polymer is 1,200.000 
5 to 3,000,000 (inclusive) ; 

(5) a lactic acid-glycolic acid polymer whose amount (praol) 
of the terminal carboxyl group per unit, mass (q) of the 
lactic flcid-glyrnlir nr.id polymnr is about 20 to about 1000 
nmol and whose weight average molecular weight multiplied 

3 0 by the amount (pmol) of the terminal carboxyl group per 
unit mass (g) of the lactic acid-glycolic acid polymer is 
1,200,000 to 3,000,000 (inclusive); 

(6) a lactic acid-glycolic acid polymer whose amount (fimol) 
of the terminal carboxyl group per unit ma?9 (g) of the 

15 lactic acid-glycolic acid polymer i* about 4 0- to about 1000 
jtmol and whose weight average molecular weight multiplied 
by the amount (pmol) of ths terminal rarbnx.yl group per 
unit mass (g) of the lactic acid-glycolic acid polymer is 
1,200,000 to 3,000,000 {inclusive)? 

20 (7) s lactic acid-glycolic acid polymer (a] whose weight 
average molecular weight is about 3 f 000 to about 100,000/ 
[b] whose amount (pmo3) of the terminal carboxyl group per 
unit masfl (<?> of the lactic acid-glycolic acid polymer is 
about 20 to about 1000 ymol and [c] whose weight average 

25 molecular weight multiplied by the amount Ijjmol) of the 
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terminal cacboxyl group per unit mass (g) of tha lactic 
aoid-gJ.ycol.1c: acid polymer is 1,200,000 to 3,000,000 
(inclusive) ; 

(8) a lactic acid-glycolic acid polymer la] whose weight 
5 average molacular weight is about 3,000 to about .100,000, 
[bj whose amount (frniolj of the terminal carboxyl group per 
unit mass (gi of the Jactic acid-glycolic acid polymer is 
about 40 to about 1000 pmol and |c] whose weight average* 
molecular weight multiplied by the amount (jumol) of the 
10 terminal carboxyl group per unit mass Uj) of the lactic 
acid-glycolic acid polymer is 1,200,000 to 3,000,000 
( inclusive) ; 

{9) a lactic acid-qlycolic acid polymer l'.n] whose: weight. 

•overage molecular weight io about 3,000 to about 60,000, 
15 [b] whose amount (fmtol) of the terminal carboxyl group per 

unit mass (g) of the lactic acid-glycolic acid polymer is 

about 20 to about 1000 funol and [c] whos* weight av^rngp. 

molecular weight multiplied by the amount (pjmol) of the 

terminal carboxyl group per unit mass (g) of the lactic 
20 acid-glycolic acid polymer is 1,200,000 to 3,000,000 

(inclusive) ; 

(10) a lactic acid-glycolic acid polymer In] whose weight, 
average molecular weight ie about 3,000 to about 60,000, 
[b] whoso amount (pniol} of the terminal carbOKy] group par 
25 unit mass (g) of the lactic acid-glycolic acid .polymer is 



PAGE 61/112 * RCVD AT 912012006 12:05:21 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6f42 1 DNIS:2730913 * CSH): * DURATION (mm-ss):14-08 



09/20/2006 12:13 FAX 



a 062/1 12 



about. 40 to about 1000 ninol and [cj whose weight, average 
molecular weight multiplied by the amount (uraol) of the* 
terminal carboxy] group per unit mass ig). or: the lactic 
acid-glycolic acid polymer is 1,200,000 to 3,000,000 
5 (inclusive) ; 

(11) a lactic acid-glycolic acid polymer [a] whose weight 
average molecular weight is about 3,000 to about. 50,000, 
[hj whn.sr flmnunt (pmnl) of thn tnrmAnAi rvirhnxyl group p«T 
unit mass (g) ox the lactic acid-glycolic acid polymer is 
10 about. 20 to about 1000 umoi and Icj whose weight average? 
molecular weight multiplied by the amount (uruol) of the 
terminal carboxyl group per unit mass Cg) of the lactic 
acid-glycolic acid polymer is 1,200,000 to 3,000,000 
(inclusive) ; 

15 (12) a lactic acid-glycolic acid polymer [a] whose weight 
average molecular weight is about 3,000 to about 50,000, 

fbj whose amount (pjnol) of the terminal carboxyl group per 
unit mass (g) of the lactic acid-glycolic acid polymer is 
about 4 0 to about 1000 ujrtoi and !c] whose weight average 
20 moleculax weight multiplied by the amount (junol) of the 
terminal carboxyl group per unjt mass (g) of the lactic 
acid-glycolic acid polymer is 1,200,000 to 3,000,000 
(inclusive) ; 

(13) a lactic acid-glycolic acid polymer [a] whose weight 
25 average molecular weight is about 20,000 to about r>0,000, 
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|b] whose amount (umol) of the terminal carboxyl group per 
unit mass (g> of the lactic acid-glycolic acid polymer is 
about 20 to about 1000 nmo! rtnri [ C J whose weight average 
molecular weight multiplied by the amount (umol) of the 
terminal mrboxyl group per unit mass (g) of the lactic 
acid-glycolic acid polymer is 1,200,000 to 3,000,000 
(inclusive); And 

(.14) a lactic acid-glycolic -arid poiymer (a) whose weight 
average molecular weight is about 20,000 to .about 50,000, 
(bj whose amount Ounoi) nf the terminal carboxy) group per 
unit mass (g) of the lactic acid-glycolic acid polymer Is 
about <10 to about 1000 nmoJ and fc] whose weight average 
molecular weight multiplied by the amount (umol) of the 
terminal carboxyl group per unit mass (g) of the .lactic 
acid-glycolic acid poiymo.r is 1,200,000 to 3,000,000 
(inclusive) . 

More preferred example are: 

(IS) a lactic acid-glycolic acid polymer whose weight 
average molecular weight is about 3,000 to about iOO,OO0 
and whose weight avRr^ge molecular weight multiplied by the 
amount ipraol) of the terminal rarboxyl group per unit mass 
(y) 01 the iactic aeiri-giycoi.i c acid polymer is i,DOO,000 
to 2,»50O,00O (inclusive); 

(16) a lactic acid-qlycoiic acid polymer whose weioht- 
2b overage molecular weight is about 3,000 to about 60,000 and 



15 



20 
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whoso weight average molecular weight multiplied by the 
amount (proo!) ot thft terminal carboxyl group per unit mass 
(q) of the lactic acid-glycoJJ.r. acid polymer is 1,500,000 
to 2,600,000 (inclusive); 
S (17) a lactic acid-glycolic *cid polymer whoso weight 
average molecular weight is about 3,000 to dbout SO, 000 and 
whose weight average molecular weight multiplied by the 
amount- (pmol) ot the terminal carboxyl group per unit mass 
iq) ot zhG lactic acid-glycoHc acid polymer is 1,500,000 
10 to 2, £00,000 (inclusive); 

116) a lactic acid-glycolic acid polymer whose weight 
average molecular weight is about 20,000 to about 50,000 
and whose weight average molecular weight multiplied by the 
amount (junol) of th'-; terminal carboxy] group per unit mass 
15 (g) ot fhe lactic acid-glycollc acid polymer is 1,500,000 
to 2,600,000 {inclusive) j 

(19) a lactic acid-glycolic acid polymer whose amount 
(umol) of the terminal carboxyl group per unit mass (gj of 
the lactic aeid-qlycoiir: acid polymer is about 20 to about 

:0 I0O0 jimol and whose weight avR^ne molecular weight 
multiplied by the amount (umol) of the terminal carboxyl 
group per unit mass fg) of Lhe lactic acid-glycollc acid 
polymer is 1,500,000 co 2,600,000 (inclusive); 

(20) n lactic acid-g]yco.Uc acid polymer whose amni.mt 
5 (pmol) of the terminal carboxyl group per unit mas a fg) oi 
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the lartic acid-glycoUc acid polymer is about 40 to about 
1000 umol and whoso wwight average molecular weight 
mulr.ipl.led by the amount (umol) of the terminal carboxyl 
group per unit mass (g) of the lactic acid-glycolic acid 
polymer xr> 1,500,000 to 2,600,000 (inclusive); 
(21) a lactic acid-glycolic: acid polymer (a) whose weight 
average molecular weight is about 3,000 to about 100,000, 
[bj whose amount (umoj.) of the terminal carboxyl group per 
unit: mass. fg) of the lactic acid-qlycoj ic acid polymer is 
about 20 to about 1000 pmol and [c] whose weight average 
molecular weight multiplied by the amount (mmolj o£ the 
terminal carboxyl group per unit mass (5) of the lactic 
acid-giycolic acid polymer is 1,500,000 to 2,600,000 
(inclusive) ; 

(22) a lactic scid-olycoiic acid polymer [a] whose weight 
average molecular weight Is about 3,000 to about 100,000, 
fb] whose amount futnol) of the terminal carboxyl group per 
unit mass (g> of the lactic acid-glycolic acid polymer is 
about 40 to about 1000 umol and [c] whose weight average 
molecular weight multiplied by the amount (umol) of the 
terminal carboxyl group per unit m#»* (g) of the lactic 
ac.k-l-glyco.1ic acid polymer 1st 1,500,000 to 2,600, 000 
(.inclusive) ; 

(23) a lactic acid-glycol tc acid polymer [a] whose weight 
2b average molecular weight is about 3,000 to shout. 60,000, 



20 
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[b] whose amount (nmoi) of the terminal carboxyi group per 
unit mass (g! of the lactic acJd-glycolic acid polymer ia 
about 20 to about 1000 umoJ and [rj whose weight average 
molecular weight multiplied by th* amount (jimol) of the 
!"■> terminal carboxyl group per unit ma a a (g) o£ the lactic 
acid-glycolic acid polymer is 1,500,000 to 3,000,000 
(incJ usive) ; 

(24) a lactic acid-aiycol ic nciA polymer fa] whose weight 
average molecular weight is about. 3,000 to about 60,000; 

10 (bj who.tft amount (|imnl) of the terminal carhoxyl group per 
unit wa«n (g> of the lactic acid-glycolic acid polymer is 
about 40 to about 1000 junol and [cj whose weight average 
mDj.eruJ.ar weigh;: multiplied by the amount (pmol) of r.hr> 
terminal carbcxyl group per unit mas* (g) of the lacLic 

15 acid-glycolic acid polymnr is 1,500,000 to 2,600,000 

{25) & lactic acid-glycolic acid polymer [a] whoso wejght 
average molecular weight is about 3,000 to about 50, 000/ 
|b] whose amount (iimol) nf the terminal carboxyl group per 
20 unit mass (g) of the lactic acid-glycolic acid polymer is 
about 20 to about 1000 pmnl [cj whose weight average 

molHri.il.ar weight multiplied by the amount (juncO ) of th« 
terminal carboxy.1 group per un.it. mass (c?) of the lactic 
acid-glycolic acid polymer is 1,500,000 to 2, C>()0, 000 
2 5 (inclusive) ; 
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(26) a lactic aeid-glyoolic -acid polymer [a] whose weight 
average molecular weight is about 3,QD0 to about 1)0, 000, 

[bj whose amount (junol) of the. terminal carboxyi group per 
unit mass (g) of the lactic acid-giycoli.c acid polymer is 
about 40 to about 1000 nmol and fcj whose weight average 
inqlecular weight multiplied by the amount. (|jjnol) nf the 
terminal carboxyi group pet: unit mass (q) of the lactic 
acid-glycolic acid polymer is 1,500,000 to 2,600,000 
( inclusive) ; 

(27) a lactic ftcid-<jlycr>J.ir acid polymer [a] whose weight, 
average molecular weight is about 20,000 to about 50,000, 
fbj whose amount, (\miol) ot the terminal carboxyi group per 
unit maaa (g) of the lactic aeid-glycolic acid polymer in 
about 20 to about 1000 umoJ. und [c] whoso weight average 
molecular weight multiplied by the amounL {(irnol) of the 
terminal carboxyi group per unit mass <g) of the lactic 
acid-glycolic acid polymer in l r 500,000 to 2,600,000 
(inclusive) ; and, 

(2%) n lactic acid-g.l.ycoiic acid polymer [aj whose weight 
overage moler.ular weight is about 20,000 to about 50, 000, 

(bj whose amount (pmcl) of the terminal carboxyi group per 
unit mass tg) nf the lactic acid-glycolic acid polymer ir» 
about -10 to about J 000 jimoi and [c] whose weight average 
molecular weight multiplied by the amount (umol > of the 
terminal carboxyi group per unit man a (g) of the lactic 
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acid-glycollc acid polymer is 1, 500, 000 to 2,600,000 
(inclusive) . 

A weight average molecular weight, a number average 
molecular weight and a polydispersity mean s molecular 
5 weight as polystyrene determined by a gel permeation 
chromatography (GPC) using as standards 15 monodi ©perse 
polystyrenes whose weight average molecular weights are 
1,110,000, 707,000, 455, 64 5, 354,000, 189,000, 156,055, 
98,900, 66,437, 37,200, 17,100, 9,830, 5,870, 2,500, 1,303 

10 and son and a poJydispcrnity calculated therefrom. The? 
dcterminotion is performed using a high speed. GPC 
instrument (TOSO, HLC-8120GPC, detection by differential 
refractive index) together with a GPC column KF804L*? 
(SHOW*. DENKO) and chloroform as a mohile phase. The flow 

15 rate it:; I ral/miiu 
[0016} 

An amount of a free carbcxyl croup mentioned here means an 
amount determined by a labeling method (herein*! tier 
referred to as a labeling met hod-based carboxyl group 

20 level). Typically, in th» case of a polyiactic ar.iri, W mg 
o£ the polylaetic acid is dissolved in 2 ml of a mixture of 
ON hydroch.loric: ncid/aceLonitrilo (v/v«4/96) and combined 
wdth a mi of a 0.01 M solution of o-n.Urophenylhydraa1 ne 
hy d r o ch .1 o r i de f ON PH ) (5N h ydro c h 1 o r i r. 

5 flcld/acetonitrile/othanol-1. 02/35/15) and 2 mi of a 0.15M 
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solution of i-ethyl-3- (3-dimethyJami.nnpropyl) -carhcidiijni.de 
hydrochloride (pyridinc/ethanolMv/SGv) , and after allowing 
the mixture to react at. 40°C for 30 minute* and then the 
solvent is di«till«ri off. The residue is washed with water 
■> (4 times), dissolved in 2 ml of aoetonitriie, combined with 
1 ml of a 0.5 moi/L ethanolic solution of potassium 
hydroxide, and allowed to react at 60 & C for 30 minutes. 
Tho reaction mixture is diluted with a 1.5 N aqueous 
solution of sodium hydroxide? to makfi Y ml, which is 
IC examined for thft absorbanct; r.t 544 nm a (/cm) using s a, 5 N 
aqueous solution of sodium hydroxide as a reference 
standard. On the other hand, an aqueous solution of DJ,~ 
lactic acid is used as a standard to examine for its free 
carboxyl group C mol/L by means of an alkali titration, and 
15 subjected to em ONPH J libeling method to convert into DL- 
Iflr.tic acid hydroxide, which ia then examined for the 
absorbance at 54-? nm 6 {/cm}, based on which the molar 
amount of thft free carboxyl group per unit mass )g) nf the 
polymer is calculated in acenrriance with the following 
20 equation, 

rcoOH) (mol/g)-{AYC)/(WB) 
[0027] 

This "amount of the carboxy] group" can t)R obtained also by 
dissolving s lactic acid-giycolic acid polymer in a solvent 
25 mixture of toluen©-ac»tone-methanol and titrating the 
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resultant solution for the carboxyl group with an alcoholic 
solution of potassium hydroxide using phenolphthalein as an 
indicator (hereinafter * vfilue obtained by this method is 
referred to as "alkali titration-based carboxyl group 
5 level"). 

Since the rate at which a lactic acid~giycolic acid polymer 
is degraded and disappears is reduced usual] y al n reduced 
ratio of clycolic acid although it may vary greatly 
depending on the copolymer composition, the rnolf*r.ul*r 
:10 weight or the free carboxyl group lava3 , it Jfc possible to 
prolong the. release duration by means of reducing the 
glycol In *cud ratio or increasing th& molecular weight 
simultaneously with reducing the? free carboxyl group level. 
10018] 

15 Such "lactic acid-glycolic acid polymer" can be produced 
for example by a non-catalytic dehytirative, condensation 
polymerization { JP-a-61-28521; from lactic acid and 
glycolic acid or by a ring-open 3 ncj polymerization using a 
catalyst frnm cyclic: dlester compounds such as lactides and 

20 glycolides (Encyclopedic Handbook of Biomaterials and 
Binr-fnninp^ring Pari: ArMatcrials, Volume 2 r Marcel Dekker, 
inc., 1995) . Whlje a polymer obtained by the known ring- 
opening polymerization described above may sometimes be a 
polymer having no free carboxyl group at its terminal/ such 
25 polymer can be converted into a pnlym*r having a certain 



PAGE 70/1 12 * RCVD AT 9/20/2006 12:05:21 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/42 * DNIS:2730913 * CSID: * DURATION (mm-ss): 14-08 



09/20/200G 12: 14 FAX 



1071/112 



amount of the carboxyl group per unit mass for example by 
mean. 8 ? of hydrolysis described in et~a-OS3S5;25 prior to its 

f 0019] 

5 "Lactic acld-glycolie acid polymer having a terminal fr«p 
carboxyl group" can readily he produced by a known method 
(for example, a non-catalytic dehydrative condense Inn 
polymerisation, J2-A-G1-28521 ) nr hy the following methods. 
('.).) Fi.rr-t, a cyclic cstor compound is subjected to e 
10 polymerization using <t polymerization catalyst: in the 
presence of a carboxyl -protected hydroxymonocarboxylic acid 
derivative [e-g. t-butyl D-lactate, benzyl L-lnrtflte) or a 
carboxyj -protected hynraxydicarboxylic acid derivative 
, dib*n;:yl tartronate, di-t-hutyl 

15 dihydroxycthylmaionatej . 

"Caxbnxyl -protected hydroaymonocsrbOKylio acid derivative" 
or "carboxyl-protectod hydro»ydicarboxyiir acid derivative" 
mentioned nbnve may for example be a hydroxycarboxylic acid 
derivative whose carboxyl group (-C00H) is amidateti (- 
20 CONU2) or Mtftrifipd (-C0OR), with a hydroxycarboxylic acid 
dftrivativ© wooes carboxyl group (-COOH) isj esstf-rtflcd (- 
COOK) being preferred. 
[0020] 

R in an eater mentioned here may for example be a d- G alkyj 
2fi group such as methyl, ethyl, n-propyl, isopropyl, n-butyi 
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10 



and t-butyi, a C»-» cycloalkyl group such as cycinpentyl and 
eyclohexyl, a C f .- tJ aryl. group such as phenyl and a-naphthyl, 
a C-,.. v , aralkyi group including a phenyl -Cj -a alkyl group 
such ae toensyl and phencthyj. or an a-naphthyl -C w alky! 
group such as o-naphthyl«ethyl. Among tho»«- listed above, 
a t -butyl group and a benzyl group are preferred. 
"Cyclic ester compound" mentioned above may for example be 
a cycHr: compound having at least one e«fer bond within the 
ring. Those which ere exemplified typically are o cyclic 
nonoeater compound (lactone) and a cyclic diester compound 
(la ctid^) . 

"Cyclic rnontw.sr.er compound" mentioned above may for example 
be a 4-Bttmborftd cyclir lactone (p-propiolactone, (J- 
butyro.lacr.nne, |J-isova] erolactone, 0-caprolactone, fi- 
lh isocaprolacLone, p-«*thyl-p-va>rolacton«» and the like), a 
5-meaibered cyclic lactone (y-butyrolacton*. yvalcrolacton© 
and the like), 6-membered cyclir .lactone {5-valerolactone 
and the like}, a Y-membered cyclic lactone fe-capmlactone 
and the like), p-dioxanone, 1, 5-dioxepan-2«on<» and the like. 
20 [0021] 

"Cyclic diesLer compound" mentioned above may for example 
be a compound represented by Formula: 
i Chemical formula ].) 
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II 




II 

0 

wherein R 1 and R : ' are Lhc same or different and each 
denotes rj hydrogen atom or a C,. B alfcyi group .surh as methyl f 
*thyl, n-propyl, ianpropy.1, n-butyl and t-butyl), and 
ft preferably a lactic*® wherein R l is ft hydrogen atom and R 1? 
is a methyl group or narh of R 5 and F. 2 is a hydrogen atom. 
Those exemplified typically arc glycolytic, WacMde. 0- 
lactido, DTi-lactide, mesn-lactide, 3-methyl~l, 4-dioxane- 
2,5-d.lone (including optical isomers) and the like, 
10 "Polymerization catalyst" mentioned above may for example 
be an organic: t- -In-based cacalyst {e.g., tin octylate, di-n- 
butyl tin diiaurate, tetraphenyltin) , an aluminum-based 
catalyst (e.g., triethylaluminura) and a zinc-based catalyst 
(e.g., diethyizinc) . 
15 Aluminum-based and sinc-bn.si?d catalysts are preferred for 
thp purpose of removing * solvent easily alter a rnnntion, 
while a zinc-based catalyst, preferred for the purpose of 
ensuring the safer, y oX residual catalyst if any. 
A solvent for d polymcrizat i on catalyst is benzene, hexano, 
20 toluene and the like, with hexane and toluene being 
preferred especially, 
f 0022 J 
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"Polymerization method" may bo a bulk polymerisation in 
which a reactant is used M b«»inq melted nr a solution 
polymerization in which a reactant is employed 03 being 
dissolved in a suitable solvent (for example, benzene, 
5 toluene, xylene, decalin, and dimethyl formamide) . A 
preferred advent is toluene, xylene and the like. while 
the polymerisation temperature is not limited particularly, 
a bulk polymerisation may employ a tempera turn capable of 
melting a rrant *nt at the initiation of tft* reaction or 
10 higher, usually 100 to 300*C, and a solution polymerisation 
usually employs room temperature to 150 °C with using & 
condanser for reflux or a pressure-resistant reactor when 
the reaction temperature exceed* rhe boiling point of the 
rnnrtinn solution. While the polymerisation time period 

15 may vary depending on the polymerization temperature, other 
reaction renditions and intended polymer characteristics* 
it may for example be 10 minutes to 12 hour?. After th* 
reflation, the reaction mixture is dissolved in & suitable 
solvent (for example, acetone, dichl oromcthane, chloroform) , 

20 combined with an acid (for example, hydrochloric acid, 
acetic anhydride, tri£luoroacetic acid) to terminate the 
polymerization, and then precipitated for Example by mixing 
with a solvent which does: not dissolve an intended product 
(lor example, alcohol, water, ethfr, iscpropyl ether) in 

25 . occorrfiinre with a standard method, whereby isolating a 
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.lactic acld-glycolic acid polymer having a protected 
carboxyl group at its w- terminal . 

A polymerization method according to the invention employs 
a carboxyJ -protected hydroxycarboxyiic acid derivative 
5 (e.g., t-bULyJ n-lactate, ban?.yl L-lactate) or * carboxyl-. 
protected hydroxydicarbnxylir acid derivative (e.g. , 
diben*y] tartronaLe, di-t-butyi 2-hydroxyethyImalonate) 
instead of a protonic chain transfer agent such as methanol 
erapl oyr.d con vent ional 1 y . 
10 [0023] 

By using such carboxyl -protected hydroxycarboxylic arid 
derivative {e.g., t-butyl D-lactate, bunryl L-lactate) or 
carboxyl -protected hydroxydicarboxylic acid derivative 
{e.g., dibenayl tartronate, di-L-butyi 2- 

15 liydroxyethylmalonatej as a protonic chain transfer agent, 
fa I it: ifs possible no control the molecular weiqhr nn the 
basis of the input composition, and fb] a ^protection 
after the polymerization serves to make the carboxyl 5 roup 
tree at the m-terminal of the resultant lactic acid- 
20 glycolic rj.ciri polymer. 
[0024] 

\2) Subsequently, 4 lactic acid-qlycolic acid polymer 
having a protected carboxyl nroup at its <o-termina 1 
obtained by the polymerization in above-mentioned (1J is 
dtsprotected 1:0 obtain an intended lactic acid-glycol ic acid 



25 



PAGE 75/1 12 * RCVD AT 9)20/2006 12:05:21 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/42 * DNIS:2730913 * CSID: * DURATION (mm-ss):14-08 



09/20/2006 12:14 FAX 



©076/1 12 



38 

polymer having a free carboayl group at its to-terminal. 
A protecting group can be deprotcctcd by h method known per 
sc. While the method may be any method as long as it: can 
remove t he protective group without affecting the ester 
bond of a poly fhydroxycarboxy.Uc acid] adversely, it may 
typi.nally be a reduction, an dcid decomposition and the 
like, 

A redurtion method may for example be w. catalytic 
hydroaeroion using a catalyse (p.rj., palladium on carbon, 
palladium bl*ck, platinum oxide) r a reduction with .sodium 
in a liquid ammonium and a reduction with d:i thiothreitol . 
In the cose for example thai a polymer having a carboxyl 
group protected by a benzyl nmnp at its co-terminal is 
hydroqenated cataiyti^nlly, the polymer dissolved typically 
in nthyl acetate, di chloromethcn, chloroform and the like 
is combined with a palladium on carbon, bubbled with 
hydrogen with stirring vigorously at room temperature for 
^bout 2C minutes to about 4 hour.* 5 ;, whereby accomplishing 
doproLection. 

An acid decomposition may for pxaraplffl be an acid 
decomposition using an inorganic acid {e.g., hydtuyen 
fluoride, hydrogen bromide, hydrogen chloride] or an 
organic: sold (e.g., r.rifluoroacetic acid, mothanftjulfonic 
acid, trif luoronrathanosulfonic acid) as wpII as a mixture 
thercot, if necessary, the acid decomposition may be 
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performed in the presence of a cation scavenger (e.g., 
aniaol, phenol, thioonisoi) . In the case for example that 
a poJymer having a carboxyl group protected by a t-butyl 
group at Its n>- terminal is subjected to an acid 
5 decomposition, the polymer dissolved typically in 
dichloromethdne, xylene f toluene and the* like is combined 
with trifluoroacetic acid in an appropriate amount or the 
polymer i» dissolved in tritluoroacetic arlrt, and then the 
mixture in -stirred at room temperature for about 1 hour, 
10 whereby accomplishing depro taction, 

Preferably, an acid decomposition may also b© conducted 
Immediately after a polymerization reaction, and jn *ur.h 
caee it serves also as « polymerization termination 
reaction . 

15 Also if necessary, a lactic acid-g] ycolic acid polymer 
obtained by a dsprotection described above can b<? subjected 
to an acid hydrolysis to adjust the weight Average 
molecular weight, the number average molecular weight or 
Che terminal carboxyl group level as intended. Typically, 

20 e method descrrihud in EP-A-083952D or a method in 
accordance therewith may be employed • 
[0025] 

A lactic acid-Cflycolic acid polymer obtained an described 
above can be used a 3 & bsw- for producing a sustained 
23 release formulation. 
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A polynar having & non-apecifie free carboxyl group at its 
terminal nan be produced by * known method (for. example, 
soe NQ94/15&B7) . 

Furthermore, a lactic acid-cjJ ycolic acid polymer whose 
5 terminal has been converted into <t free carboxyl group by 
mean© of a chemical treatment aftftr a ring-opening 
polymerisation is available commercially tor example frrm 
Boehrincier Ingelheim KG. 

A lactic acid-glycol:! c acid polymer may be present as a 
10 salt (3Hch cts those listed above) , which can bo produced 
Tor example by (a) a method in which a lactic acid-giycolic 
acid polymer having a carboxyl group described above 
dissolved in *n organic solvent is combined with an aqueous 
solution containing an inorganic base (e.g,, an alkaline 
15 metal such as sodium and potassium, an alkaline earth metal 
such as calcium and magnesium} or with an organic base 

4 

(e.g., an organic amine such nr> triethylamine, a bas.1c 
amino acid such as arginine) Lo effect an ion eitchanginq 
reaction, followed by an isolating nf the polymer as a salt, 

20 (b) <\ method in whjch a weafc acid salt of a base listed in 
abovo-nwint.joned (a) (for example, acetate and glycolar.e) is 
dissolved in a solution of a lactic acid-glycolic acid 
polymer having a cdrboxyl group described Above in an 
organic solvent and then r.he .lactic acid-glycolic aoid 

25 polymer in the form of a salt is isolated, (c) ft method in 
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which a Lactic acid-glycolic acid polymer having a caxboxyl 
group described above dissolved in en organic solvent is 
combined with a weak acid salt (for example, acetate and 
glycolat*} or an oxida of a transition metal (e.g., sine, 
iron, copper} and then the lactic acid-glyeolic acid 
polymer in the form of 2 salt 3 s isolated. 
r0026] 

While the weight ratio of a physiologically active 
substance in a composition of the invention may vary 
depending on the typ- of the physiologically active* 
substance, the pharmacological effects desired and in© 
duration thereof, it. is about 0.003 to about 50 « by weight, 
preferably about 0.02 to about 40 * by weight- , mora 
preferably about CM to about 30 i by voighl, most 
preferably 12 to 24 % by weight in the case of a 
physiologically active peptide or it.-: salt based on the 
total amount of the physiologically active substance or its 
sail, a hydroxynaphtnoJc acid or its salt and a lactic 
acid-g.!ycolic acid polymer nr ;Us salt when latter three 
component? are contained in a sustained relea** composition, 
rind about 0.0] to about 80 I by weight, preferably about 
0.1 to about 50 by weiqht in the case of d non-peptide 
physioloqlcally active substance or .Us salt. Similar 
ranges of the weight ratio are applicable even wh*n a 
2S hydroxynaphthoate of * plryaiologica.Hy active aubfttance js. 



15 



20 
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20 



contained- In the ease of # sustained release composition 
comprising a »«lt o£ a physioloqically active peptide? 
(designated here a* (A) J with a hydroxynaphthoic acid 
(designated here as (B) ) , the weight ratio oJf (A) based on 
5 the total amount of (A) ^ (fc) i a ueualiy about 5 to about 
90 I by weight, preferably about 10 to about &S % by weight, 
mor#. prefprably about 15 to about 80 % by weight, 
©specially about 30 to about B0 £ hy uoight- 
In thr cask of a sustained release composition containing 
10 three components, namely, a physiologically active 
substance or its salt, a hydroxynaphthoic acid or its »«lt 
and a lactic acid~glycolic acid polymer or its salt, the 
amount of the hydrovynaphthoic acid or its salt per 1 rnolc 
of the physiologically active substance or its salt is 
about 1/2 to about 2 moles, preferably about J/4 to about 
4/3 moles, especially about 4/5 to about C/S moles. 
[0027] 

A procedure for designing a composition of the invention ias 
discussed below with referring to a sustained release 
composition containing three components, namely, a 
physiologically active substance, a hydroxynaphthoic acid 
and a lactic actd-glycolic acid polymer in which the 
physioJ.ogiCci.ily active substance is a bnivlc substance. in 
th:i..« ce.se, the composition contains the physiologically 
arrive substance as a base and the hydroxynaphthoic acid as 



15 
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an acid, each of which establishes its dissor.iation 
equilibrium in a hydrated state or in the piwasenc* of a 
trace amount of water at any tim* point during the 
production of the composition in any case that it is 
incorporated as a free form or h salt into the compos i t- inn. 
Since d salt which a sljgbUy water-solublft 
hydroxynaphthoic acid forms together with a physiologically 
activr substance is considered to be slightly water-soluble* 
although the wolubilify may vary depending on the 
physiologically active substance employed, the dissociation 
equilibrium perves favorably for the formation of such 
©lightly water-soluble salt. 

In order to produce a composition containing a basic 
physiologically arrive substance At a high concentration, 
IS it: preferable in view of the dissociation equilibrium 
cUscusfifcd above to protonate almost all of. the 
physiologically active substance to form a slightly water- 
soluble salt described *bnve. For this purpose, it ig 
preferable i-h«t a hydroxynaphthoic acid or it* M lt in an 
amount at least almost cquivalRnt to the physiologically 
active substance or ir.fi salt is incorporated. 
The mechanism by which a physiologically active substance 
contained in a composition is released sustaincdly is then 
discussed below. Tho physiologically active substance has 
25 mostly been proton* tpd and axipts together with an 
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25 



accompanying counter ion in tne composition described above. 
The counter Ion is mainly a bydroxynaphthoic acid 
(preferably a hydroxynaphtoie acid). After an 

administration of tbs composition to a living body, the 
lactic aclct-giycolic acid polymer undergoes a degradation 
to form its oligomers and monomers, and enrh of the 
resultant oligomers (lactic acid-glycolic acid oligomers) 
and monomers (lactic acid or gJyeoUe acid) anr^ly has one 
carboxyl group, which can also serves as a counter ion for 
the physiologically active substance. while the 

physiologically active substance is released In a manner 
involving no transfer of an electric charge, i.e., it- i B 
released as a salt accompanied with n counter ion, 
transferable counter ion species may for example be 
hydroxyoaphthnir acids, lactic acid-glycolic acid oligomers 
(having transferable molecular weights) and monomers 
(lactic acid or glycolic acid). 

When two or more acids are present avwleaneously, a salt 
with a strong acid is formed predominantly in general, 
although the predominance may vary appending on the ratio. 
With regard to the pKa of a hydroxy-naphthoic acid, the pKa 
for example of 3-hy«Uroxy-2-naphthnic acid is 2.708 
(KAGAKUBINRAN, II, NIPPON KAGAKUKA1, Published On September 
25, 1969). On the other hand, the pKa of the carbcxyi 
group of d lactic acid-giycolir acid oligomer x» not known, 
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but it can be calculated from the pKa of lactic acid or 
oiycolic acid {-3.86 or 3.83) in accordance with the 
principle that "the change in the free energy by the 
introduction of a substituent can be subjected to an 
approximation on the basis of Addition rule". The 
contribution of a subsr.ir.uent to a dissociation constant 
was determined and can be utilized (Table 4.1, » R Ka 
Prediction for Organic Acid and Bases", O.D.Perrin, 
S.Demp?«y and E. P. Sergeant, 1961) . The pKas of a hydroxyl 
group and an cater bond are represented as follows: 
ApKa (OH)-:~0.c>r; 
ApKa (ester bond) —1.7. 

Accordingly, the P K« of a carboxyl group in * lactic acid- 
glycolic acid oligomer, when taking the contribution of an 
ester bond which Is closest to the dissociated group into 
consideration, is represented as follows: 

pKa-pKn (lectin arid or glyeolic acid) -ApK* (OH) -l ApKa (ester 
bond) -3. 06 or 3.03. Accordingly, a hyriroxynaphthoic acid 
la an acid which is stronger than lactic acid (pKa-3.86), 
qjycolic add (pKa-3.83) and the lactic acid-glycolic acid 
oligomer, and thus it is passible that the salt of the 
hydroxynapht.hn.lc acid and the physiologically active 
substance is formed predominantly in the composition 
described above; and that the characteristic of the salt 
predominantly determines the sustained release profile 0 £ 
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tJie physiologically active substance from the composition. 
A physiologically active substance employed here may for 
example be a physiologically active substance mentioned 
above. 

5 In this context, the fact that the sail formed from *.h« 
hydroxynaphthoic acid with the physiologies 3}y active 
substance i* slightly water-soluble rather than water- 
insoluble serves favorably for the sustained release 
mechanism. Thus, since a predominant existence of e edit 
0 of the hydroxynaphthoic acid which is stronger than the 
lactic aciti-glyrcolic acid Oligomer and the monomers among 
transrsrable physiologically active substance saifr; at an 
early stage of the relee*« nr. evident from the discussion 
on the acid dissociation constant described above allows 
> the solubility and the tissue distribution performance of 
the salt to be determinant factors of a release rate of the 
physiologically active substance. the initial .release 
pattern of the substance can be adjusted on the basis of 
the amount: of the hydroxynaphthoic acid to bt> added. 
Subsequently, a Hp.r.rease in the hydroxynaphthoic acid and 
an increase in the oligomers and the monomers formed as a 
result of the hydrolysis of : the lactic acid-glycolic acid 
polymer lead to a gradual predominance of the r«l«/ise 
mechanism of the physiologically active substance whosse 
■count «r ions are the oligomers and the monomers, whereby 
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maintaining a stable release? of the physiologically active 
Stibstanc« even after the hydroxynaphLhnic acid is depleted 
substantially from "compost t ion" described above. An 
increased efficiency in incorporating the physiologically 
5 active substance during the manufacturing process of the 
sustained release composition and an ability of suppressing 
an initial excessive reJ.**?* after an administration of the 
physiologically active substance incorporated r„:?in similarly 
be explained. 

10 Also ftxplntned similarly by the mechanism described above 
is* ri role of a hydroxynophthoir; arid in a sustained release 
composition containing a hydroxynephthoote of a 
phy.siolociica.lly active peptide. 
(002 8 J 

15 The? term "water-insoluble* used here means that the mass of 
o substance dissolved in 1L of a solution after stirring 
said .substance at a temperature of 4 0 °C or lower in 
distilled water for 4 hours 25 mg or less. 
The term "jOtghtly water-insoluble" used herein menns that 

20 the mas? described above is greMr^r than 25 mg and not 
greater than .S n. When the relevant substance is a sail of 
a physiologically scLive substance* then the mass of the 
physiologically active substance dissolved in the procedure 
described above is subjected to the definition described 

25 above. 
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While the morphology of a sustained release composition in 
thfi invention it; not limited particularly, it ia preferably 
a microporticle, tiapecially a microsphere (also rerorred to 
as a microcapsule in the case of a sustained release 
5 composition containing a lactic acid-glycolic acid polymer). 
A microsphere mentioned here means an injectable spherical 
microparticle capable of being dispersed in a solution, 
Thtf morphology can be verified for example by an 
observation using a scanning electron mirrnscopp. 
10 [0029] 

Mod* for Carrying out the Invention; 

A method for producing a an jnvontive sustained release 
composition comprising a physiological iy active substance 
or its salt, a hydrn*ynnphthoic acid or its salt and a 
15 lactic, acld-glycclic acid polymer or its salt is described 
be .low with exemplifying a microcapsule. 
(I) In-war.er dryinq met hoc 
(i) O/W method 

In this method, a solution or a hydroxynaphthoic acid or 
20 its &9lt and a lactic acid-glycolic acid polymer or its 
salt in an nrcjririic solvent is prepared first. An orqanic 
solvent ussd for producing an inventive sustained release 

formulation preferably has a boiling point of 3 20 or 
1 ow^r . 

2b_ . Ivuch organic solvent may for example, be a halogonatftd 
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hydrocarbon (e.g., dichloroaethane, chloroform, 
dichloroathane, triehloroethon*, carbon tetrachloride), an 
ether (e.g., ethyl ether, isopropyl ether), a tatty acid 
eat«r (e.g., ethyl, acetate, butyl acetate), an aromatic 
hydrocarbon (e.g.. benzene, toluene, xylene), an alcohol 
(e.g.. Rthanoi, methanol) as well acotonitrile. As an 
organic solvent for * lactic acid-glycolic acid polymer or 
its salt-, dichloromethane i 5 especially preferred. 
As an organic solvent for the hydroxy-naphthoic acid or it?, 
salt, for example, a halogenated hydrocarbon (e.g., 
dichloromethane, chloroform, dichlcroethanc, 

trichioroethane. carbon tetrachloride), *r, ether (e.o., 
ethyl ether, isopropy} ether; , a fatty acid ester (e.g., 
ethyl acetate, butyl acetate), an aromatic hydrocarbon 
(e.g., benzene, toluene, xylene), an alcohol (e.g., ethanoi, 
methanol), aoetonitrile or Che like is employed. Among 
these on alcohol or a mixture o.f «n alcohol end a 
haloyenatfid hydrocarbon is especially preferred. 
The hyciroxynaphuhoic acid or it? salt and the lactic acid- 
glycolic acid polymer or its salt may be dissolved 
separately and then mixed with each other, or the both may 
be dissolve in an organic solvent mixture at a certain 
ratio. Among the solvents, a mixture of a halogenated 
hydrocarbon and an alcohol is employed preferably, with a 
mixture of dichlommethane and ethanol being preferred 
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particularly. 

the ethanol content in aR organic solvent mixture of 
dichlorojnethane and ethanol when using ethanol as an 
organic solvent to be mixed with dichloromethane is usually 
about 0.0! to about 50 % (v/v). more preferably about 0.05 
to about 40 % (v/vj, especially about 0.1 to about 30 * 
(v/v) . 

While the concentration of the lactic acid-glycolie acid 
polymer in nn organic solvent solution may vary depending 
on the molecular weight of the lactic acid-glycolic acid 
polymer and the type or the organic .solvent, it is usually 
abnut 0.5 to abo ut 70 % by weight, more preferably nbour. 1 
to about 60 * by weight, especially about 2 to about 50 % 
by weight, when using dichloromrthane as an organic solvent. 
The concentration of the hydroxy-naphthoic aci d or its salt 
in an organic solvent, when using a mixture of 
dlchloromethane and ethanol as an organic solvent, is 
usually about 0.01 to about 10 a by weight, more preferably 
about 0.1 to about 5 % by weight, especially about 0.5 to 
about 3 ft by weight. 

To the solution of the hydrnxynaphthoic acid or it* sail 
and the lactic «cid-giycoiic acid polymer thus obtained in 
an organic solvent, a physiologically active subatdnn* or 
its salt, is added and dissolved or dispersed. Then, the 
resultant organic solvent solution containing a composition 
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consisting ot Lhe Physiologicaij.y active substance or its 
salt, the hydroxynaphthoic acid or its salt and the lactic 
ar.id-glycoUe acid polymer or its salt is added to an 
aguaous phase to form an 0 (oil phase) /W (aqueous phase) 
emulsion, and then the solvent in the oil phase i s 
evaporated or dispersed in the aqueous phase, whereby 
preparing a microcapsule. The volume of this aqueous phase 
is usually about 1 to about 10,000 times, more preferably 
about 5 tn about. 50, 000 times, especially about 10 to about 
2,000 times the volume of the oil phase. 
The outer nqusous phase described above may contain an 
nmulsifier. Such emulsifier may usually bo any emulsifier 
capable of forming a stable O/W emulsion. One employed 
typical Jy is an anionic surfactant (sodium oleate, sodium 
15 stearate, sodium J.nurylsulf ata and the .like), a nonionic 
surfactant (polyoxyethyiene sorbitan fatty acid ester 
[Tween so, Tween 60, available from "AtRASPOWDER"J , a 
polyoxyethylene castor oil derivative [HCOfiQ, HCO-SO, 
available from "NIKKO CHEMICALS" ] ) , polyvinylpyrrolidone, 
polyvinyl ajrohol, earboxymethy] cellulose, .lecithin, 
gelatin, hyaluronic acid and the like. Any of those listed 
above may be employed alone or in combination with each 
othpr. Th« concentration is preferably about 0.0001 to 
about 10 % by weight, more preferably about 0.00) to about 
25 5 8 by weight. 
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To the outer aqueous phase, an osmotic agent may fa* *ddod. 
This osmotic agent may be any substance giving an osmotic 
pressure in an aqueous solutinn thereof, 
such osmotic agent may for example be polyhydrlc alcohol, 
monohydric alcohol, monosaccharide, disacchariri*, 
oligosaccharide, amino acid » B well M derive hives thereof. 
A polyhydrlc alcohol mentioned above may for example be- a 
trihydric alcohol * 0 rh as glycerin, a pentahyriric alcohol 
such as nrabltol, xylitol and nrionir.ol, * hexabydric 
alcohol such as mannitol, sorbitol and dulcitol. Among 
those listed above, a haxahydric alcohol is preferred, with 
maniJitol being especially preferred. 

A monohydric alcohol mentioned above mny for Q «« B pi e be 
methanol, ethane], and isopropyl alcohol, with ethanol being 
la pre tor red. 

A monosaccharide mentioned above may for example be a 
pentose such as urabinose, xylose, ribose and 2-*teoxyribo*«, 
a hexose such as glucose, fructose.., galactose, mannoae, 
sorbose, rhamnose and fur™, with a hexoae being preferred. 
!0 An oligosaccharide mentioned above m«y for example be a 
tri saccharide such as m«ltotrios» and r«ffinos« and a 
t«traedcchorid*. such as stachyose, with a trisaecharide 
being preferred. 

» derivatives of s monosaccharide, a disnccharlcte and an 
5 oligosaccharide described above may for example bo - 
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glucosamine, galactoaamioe. glucuronic acjH and 
galacturonic acid. 

An amino acid mentioned above may be any wmino acid, such 
an glycine, leucine and arglnine. L-Argini™ is preferred. 
Any of th«« osmotic agents may be employed alone or in 
combination with each other. 

Any of Lhese osmotic agents is u., P ri at a concentration 
giving the osmotic pressure of the outer anr,*ou S phase 
which is .bout i/so to about 5 times, preferably about 1/25 
to about 3 time* the orotic pressure of physiological 
saline. 

A method for removing organic solvent „, sy be any method 
known per se cr fi „, Rthod ln . accordance therewith. For 
example, the organic solvent is evaporated at atmospheric 
pressure or under incrementally reduced pressure with 
stirring using a propeller stirrer, a magnetic stirrer or a 
ultrasonicating machine, or evaporated with addling the 
vacuum level using a rotary evaporator, or evaporate* 
gradually using a dialysis membrane. 

* mi <^Ps»l* thus obtained i s isolated using a 
centrifugal. ion or a filtration, and any free forms of the 
physiologically active substance or its salt, the 
hydroxynaphthoic acid or it, Sal t, a vahicle, an e,n U !.,<£i*r 
and the lifc, deposited on Che surface of th« microcapsule 
are washed off several times with distilled water, and then 
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dispersed agnin in distilled water and lyophilired. 
During a manufacturing process, , n anti-aggregating agent 
«»V be added in order to prevent the aggregation between 
particles. Such anti-aggr-gating agent may for example be 
a water-soluble polysaccharide such as mannitol, lactose, 
0luc»« and .t-rchea (such „ corn starch), an amino acid 
such as glycine, a protein such as fibrin and collagen. 
Among these, mannitol is employ** preferably. 
Attar a lyophili«ntion, water and the organic solvent 
contained in the microcapsule ran be removed if necessary 
under reduced pressure by warming while avoiding the fusion 
between the microcapsules. Preferably, the warming is 
arcompushod at a temperature, which i 8 higher lightly than, 
the intermediate glass transition point, of a lactic acid- 
flJycolic acid polymer determined by a differential scanning 
calorimeter with raising the temperature by 10 to 20* per 
ninutw. The intermediate glass transition point of a 
lactic acid-qlycolir acid polymer to « temperature higher 
by about 30* than this temperature is the range of the 
temperature at which the warming i 3 accomplished more 
preferably. Preferably, the warming i, accomplished at o 
temperature within the range from the intermediate gl* 6ff 
transition point o£ a ldCtic acid-gjycoiic acid polymer to 
a temperature which is higher than the intermediate glass 
transition point by 10*, more preferably at a temperature 
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within the range from the intermediate glass transition 
point to a temperature which higher than the 

intermediate glass transition point by &°C. 
While:: the time period of the warming may vary depending on 
the amount: of a microcapsule and the like, it is usually 
about 12 hours to about 168 hours, prwfprably about 24 
hours to about; 120 hours, especially about 48 hour:? to 
about 96 hours altar the temperature of t~h*> microcapsule 
itsalf reached a certain temperature. 

A method for warming is not limited particularly, as; long 
as it enabled a uniform wanning of a microcapsule buJk. 
.Such warming method may for example be a method for warming 
and drying in a thermostat chamber, a fluidised Lank, a 
mobile tank or a kiln, or a method for warming and drying 
15 wir.h a microwave* Among these method:-:, a method for 
warming and drying in a thermostat chamber is preferred, 
f 00 30 3 

(U) W/O/W method (1) 

First, a solution of a lactic acid-glyoolic acid polymer or 
its salt in an organic solvent is prepared. The orqanic 
solvent and :-hf? concentration of the lectio acid-gj.ycol.1c 
acid polymer or its salt in the organic solvent are similar 
to those described in the above-mentioned (J) (i) . Khpn an 
organic solvent mixture ia employed, the ratio is also 
25 similar to that described in th© above-mentioned 
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To a solution of the lactic aeid-giycolic acid polymer or 
its salt in an organic solvent thus obtained, a 
physiologically active substance or its salt is added and 
dissolved or dispersed. Then the resultant organic solvent 
b solution foil phase) containing a composition consisting of 
the physio) ogically active substance or its salt and the 
lactir acid-giycolic acid polymer or its salt is combined 
with a solution of a hydxoxynaphthoic acid or its self (in 
the solvent such as water, an aqueous solvent such as an 
3.0 alcohol (e.g., methanol, «thanol), an aqueous solution of 
pyridine, nn aqueous solution Of dimethylacet.oamidej . The 
mixture is emulsified by a known method for example using a 
homogenize r or n ultrascnication to form a W/0 emulsion. 
Then the resultant W/0 emulsion consisting of the 
IS physiologically ar.ti.ve substance or its salt, the 
hydroxynaphthoic acid or its salt and the lactic acid- 
glycoiic acid polymer or its salt is added to an aqueous 
phase to form a W (inner aqueous phase) /0 (oil phase) /w 
(outer aqueous phase) emulsion, and then the solvent in the 
20 oil phase i* evaporated to prepare a microcapsule. The 
volume o.C this outer .agueous phase is usually about I to 
about 10,000 times, more preferably about b to about 0 , 000 
times, especially about 10 to about ?, 000 times the volume 
of the oil phase. 
25 An nmulsifier and an osmotic agent, which may be added to an 
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outier aqueous phase described above and the subsequent 
preparation are similar to those described in the above- 
mentioned (I) (i), 
[0031] 

(ill) W/O/W method (2) 

First, a solution of x hydroxynaphthoic acid or its salt 
and a lactic acnd-glycolic ar-.iri polymer or its salt in an 
organic solvent is prepared, and the resultant organic 
solvent solution ie referred fo as an oil phase. This 
production method is similar to that described in the 
Above-mentioned (1) (i) . Alternatively, the 

hydroxynaphthoic arid or it© salt and the lactic nr.id- 
glycoUc acJd polymsr or its salt may be formulated 
separately into organic *n]vent solutions, and thereafter 
15 the both am mixed. While the concentration of the lactic 
acid-glycolic acid polymer in an organic solvent solution 
may vary depending on tho molecular weight of the lactic 
acid-glycolic acid polymer and rh*» type or thy organic 
solvent, it is usually about 0.5 to about 10 % by weight, 
mors preferably about 1 to about GO « by weight, especially 
about 2 to about 50 * by weight, when using dichloromet.hnne 
aa nn organic solvent. 

Then a solution or a dispersion of $ physiologically active 
substance, or its salt fin the solvent such a* water and a 
?5 mixture ot watar and an ajrtohol (e.g., methanol, ethanol)] 
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is prepared. 

The concentration at which the physiologically active 
solution or its salt to be addttri is usually 0.001 mg/ml to 
10 g/ml, more prnferably 0.1 mg/ial to 5 g/mi, particularly 
10 mg/ml to 3 q/tni . 

Known solubiliser and stabilizer may be added. For 
dissolving or dispersing the physiologically active 
substance and the additives, heating, shaking or stirring 
may be performed as long as the activity is not lost, and 
the resultant aqueous solution is referred to as inner 
aqueous phase*. 

The inner aqueous phase and the oil phase obtained as 
described above is emulsified by a known method for example 
using a homogenizer or a ultrowiication to form a W/o 
15 emulsion. 

The volume of th© oil phase to be mixed is usually about 1 
to about. 1, 000 times, more preferably about 2 to about 100 
time?, especially about 3 to about 10 tirroi* the vol urn* of 
the inner water phase. 

The resultant W/O emulsion is usually about io to about. 
10,000 ops, preferably about 100 to about 5,000 cps at 
about 12 to about 20°C. 

Then the. resultant W/0 emulsion consisting of the 
physiologically active substance or its suit, the 
hyrko;-;ynaphthoic acid or its salt and the lactic acid- 
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glycollc acid polymer or its salt is added i-o an aqueous 
phds© to term a W (inner aqueous phase) /o<oil phase) /W {outer 
aqueous ph^we) emulsion, and then the solvent in the oil 
phase is evaporated or diffused into the outer aqueous 
phase, whereby preparing a microcapsule. The volum* of 
this outer aqueous phase is usually about 1 to about. 10,000 
times, more preferably about 5 to about 50,000time$, 
specially about 30 to about 2,000 times the volume of the 
oil phase. 

An emulsifior and an osmotic agent which may foe added to an 
outer aqueous phasi- described above and the eubaeqnrnt 
preparation are similar to those described in the abov*- 
mentioned (ij (i) . 
10032] 

15 (II) Phase? .separation method 

When a microcapsule Is prepared by this method, a 
coacervating agent is added portiomri.-u? with stirring to a 
solution of cj composition consisting ot a physiologically 
act. i vp substance or its salt, rt hydrnxynaphthoic acid or 
its salt and a lactic acid-glycolic acid polymer or its 
salt in an organic solvent described in the in-water drying 
method of the obove-menrionftd (I) to precipitate and 
solidify thz microcapsule. Such coacervating agent is 
about 0.01 to about 1,000 tinwa, preferably about 0.05 to 
215 about 500 tim«R, particularly about 0.1 to about 200 times 
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the volume oi the oil phase. 

A coqcp.t v/iting agent is not particularly HmiiMd a5 long as 
It iff a polymeric, mineral or vegetable compound miscible 
with an organic solvent, and \t does not allow a complex oi 
a physiologically active subnt.ance or its salt with a 
hydroxynaphtholn acid or its salt and a lactic: acid- 
glycol ic acid polymer or its salt tn be dissolved. Those 
exemplified typimily are silicon oil, sesame oil. .soybean 
nil, corn oil, cottonseed oil, coconut oil. Untied oil, 
mineral oils, ^hw«iie, n-heptane and the like. Any of 
thmxe substance may be employed alone or in combination 
with each other. 

The microcapsule thus obtained is isolated, washed 
repetitively for example with heptane to make the 
15 composition consisting or the physiologically active 
substance or its salt, the hydroaynaphthoic acid or its 
salt and the lactic acid-glycolic acid polyrnor or its r.*ll 
free of the coacarvating agent and othftr material, and then 
dried under reduced pressure. Alternatively, the washing 
is performed by the mathod similar to that described in the 
in-wator drying method in the above-mentioned (1} (i) , and 
then fi lynphiiisaiton followed by a drying with warniinq is 
performed .• 
10033] 

{Hi) Spray-drying method 
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When a microcapsule is prepared by this method, a solution 
comprising a physiologically active substance or its sail, 
a hydroxy-naphthoic arid or its salt and a lactic acid- 
glycolic acid polymer or its salt in an organic solvent 
described in the in-wacer drying method of the above- 
mentioned (1} is sprayed via a nozzle into n drying chamber 
of a spray drier, whereby evaporating tho organic solvent 
in a micmpnrticQlato droplet within an extremely short 
period to prepare a microcapsule. Such nozzle may for 
example be a dual-fluid nozzle, a pressure nozzle, * 
rotating disc nozzle and the like. subsequently, the 
washing is performed if necessary by the method similar to 
that described in tho in-wat.er drying method in the above- 
mentioned (I) and fhen a lyophi.U5ti.iton followed by a 
15 drying with warming is performed. 

A microcapsule dosage farm other than the microcapsule 
described above can bo prepared by subjecting a solution 
comprising a physiologically nrtive substance or its salt, 
a hydroxynaphthoic acid or its salt and a lactic acid- 
g.lycolic acid polymer or its s».U in an organic solvent 
described in the in-water drying method of the above- 
mentioned microcapsule production method ( T ) for example to 
a rotary evaporator, where the organic solvent and water 
are evaporated into dryness with controlling the vacuum 
level, followed by a pulverization using a jet mill and the 
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lite, whereby obtaining a fine powder (also referred to as 
a microparticle) . 

Thereafter, the pulverised fine powder may be washed by the 
m«thod similar to chat described in the in-water drying 
method in the above-mentioned microcapsule production 
method (I) and then a lyophiiizaiton followed by a drying 
with warming is performed. 

A microcapsule or a fine powder obtained h*re enables a 
medicament release corresponding to the degradation rate of 
a lactic acid-glycolic acid polymer employed. 
A sustained release composition according r.o the invention 
may be any dosage form such a* a microsphere, a 
microcapsule, a tine powd&r (micropartirie) and the like, 
it Is preferably in the form of a microcapsule, 
a sustained release composition according to the invention 
can be formulated as it j. s or employed as * starting 
material to produce any of various dosage forms, such as an 
intramuscular, subcutaneous or tissue Injection or 
implantation formulation, a nasal, rectal and intrauterine 
mucosal formulation, an oral formulation (e.g., so i ic) 
dosage form such as capsule including hard and soft 
capsules, granule and powder, liquid formulation puch as 
syrup, emulsion and suspension) and the like. 
When a sustained release composition according to the 
25 invention is formulated into an -injection formulation, ir. 
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is formulated into an aqueous suspension toother with a 
dispersing agent {e.g., surfactant such as rween B 0 and 
HCO " 60 ' Polysaccharide such as sodium hyaluronic, 
carbosymnthyl cellulose, sodium orginate and the like), a 
ft preservative (e.g., methyiparaben, propylparaben), an 
isotonic agent (e.g., sodium chloride, nannltol, sorbitol, 
glucose, proline), or dispersed together with a vegetable 
oil such a? sesame oil and corn oil to prepare an oily 
suspension, whereby obtaining a practically utili sable 
10 sustained relcv,*e Infection formulation. 
(0034 J 

The particle .size of a sustained release composition 
according to the invention when employed as a suspension 
injection formulation becomes acceptable when it Allows the 
dispersing performance and the passage through the syringe 
needle to be satisfactory, and the mean particle sire may 
for example be about 0.1 to about 300 m , preferably about 
0.5 to about ISO urn, more preferable about 1 to about 100 

fUTt. 

An aseptic formulation of a sustained release composition 
according to the invention can be obtained for example by * 
method in which the entire manufacturing process is 
performed aseplicaily, a method utilizing a sterilization 
with a gamma ray or a method in which a preservative is 
25 added, although there i* no particular limitation. 
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Since a sustained release composition according to the 
invention has a low toxicity, jt can be u .««d as a safe 
Pharmaceutical in a mammal (e.g., human, cattle, swine, don, 
cat, mouse, rat, rabbit). 

While the dose of a sustained release composition according 
to the invention may vary depending on the type and the 
content of. a physiologically active substance as a main 
Ingredient, the dosage form, iho duration of the release of 
the physiologically active substanre, the targ«t. disease 
and the target, aninwl, it. may be an effoctivc amount of the 
physiologically active substance. A single doec oL a 
physiologically active substance as * main ingredient, when 
the sustained release formulation is a 6-month formulation, 
.is preferably about 0.01. ,ng to nbouL 10 mg/kg body weiqht a 
day in an adult, more preferably about 0.05 mg to about 5 
mg/kg body weight. 

The single dose of a sustained release composition is 
preferably about 0.03 mg to about 50 mg/kg body weight in 
an adult, more preferably about o.j mg to about 30 mg/Jcg 
30 body weight. 

The frequency of the administration may be once in several 
weeks, once * month or one- in several months (e.g., 3( 4 
or 6 months), depending on the type and the content of a 
physiologically native substance as a main ingredient, the 
25 dosage lorm, the duration r,f the release of the 
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physiologically active substance, the target disease, the 
target animal and the like. 

While a sustained release composition according to the 
invention can be used Aa n prophylactic and therapeutic 
agent against various disease© depending on the typo of the 
physiologically active substance contained therein, it, 
when containing an WJ-RH derivative as a physiologically 
active substance, can be used as a prophylactic and 
therapeutic agent against a hormone-dependent diseD.se, 
especj.Al.ly a sex hormone-dependent cancer (e.g., prostate 
cancer, uterine cancer , mammary cancer, pituitary cancer 
and the like), a sea hormone-dependent disuse such as 
prostate hyperplasia, endometriosis, hyeteromyoma, 
precocious puberty, dysmenorrhea, amenorrhM, premenstrual 
15 syndrome, multilocular ovarian syndrome and the like, and 
useful us a contraceptive (or against infertility when 
utilizing a rebound effect after discontinuation). it is 
also useful for preventing or treating a hrnign or 
malignant tumor which is not sex hormone-dependent but is 
20 lh-RH sensitive. 
10035] 
Examples : 

The present invention is further described with referring 
to the .following Example..-; and Experiments, which ore not 
25 intended to restrict the invention. 
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A solution of 1.2 g of the acetate of S-ftxn-Pro-Hie-Trp- 
Ser-Tyr-DLeu-Lau-Arg-Pro-NH-CsHi (hereinafter abbreviated 
as Peptide- A, Taked* Chemical industries, Ltd.) dissolved 
in 1.2 ml of diJSt.tl.led water was mixed with a solution of 
4-62 g of a DL- lactic acid polymer (weight average 
molecular weight: 40,600, number average molecular weight: 
21,800, terminal enrboxyl group level: 52.7 pmol/g) and 
0.18 q of l-hyroyy-2-naphthoie acid riin*olv«d in « solvent 
mixture of 8.25ml of dichlnromethana and 0.45 ml of ethane*, 
and emulsified ^sing a homogonij-er to form a w/o emulsion. 
Then the w/o emission was poured into 1200 ml of a 0.3. % 
(w/w) aqueous solution of a polyvinyl elrnhol <EG~/|0, 
Nippon Synthetic Chemical Industry Co., Ltd.) which had 
previously been k« n t at 15°C , and agitated using a turbine 
homomixex at 7,000 rpm to form a w/O/W emulsion. This 
W/O/w emulsion was stirred at. room temperature for 3 hours 
to allow dichloroiaethano and ethonol to he evaporated or 
diffused into the outer aqueous layer, and then the oil 
phase w as solidified, sieved through a 75 urn mesh-sized 
sieve, centrlfuged at 2,000 rpm for 5 minutes (05PR-22. 
Hllachi, Ltd.) to precipitate a microcapsule, which was 
then recovered. The microcapsule was dispersed again in ' 
distilled water, centrlfuged again, washed to remove free 
component.. and then recovered. To the recovered 
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microcapsule was added n small amount of distilled water to 
disperse again. 0.3 g of mannito.1 was dissolved therein 
and then the mixture lyophiiisod to obtain a powder. 

The * recovery as mass of the microcapsule: was 46.91 i, and 
the Peptide A content of the microcapsule was 18.7 % while 
the 1 -hydroxy- ?-naphthoio acid content was 2.57 
[00 36 J 
EXAMPLE 2 

A solution of 1.2 g C f the nretate of. Peptide A dissolved 
in 1.2 mj of dint i lied water was mixed with a solution of 
4.62 tj at a DL-lact.i.c acid polymer (weight average 
molecular weight: 40,600, number average molecular weight: 
21.800, terminal carboxyi group level: 52.7 umoi/g) and 
0.18 g of 3-hyroxy-2-r.aphthoic acid dissolved in a solvent 
15 mixture of 7,5ml of dichloromethane and 0.45 ml of ethanol, 
and emulsified using a homogenizer to form a W/O emulsion. 
Thereafter, the mixture was treated similarly to EXAmfle 1 
to obtain a microcapsule powder. Th* '4 recovery as mass of 
the microcapsule wa« 53.18 i, and the Peptide A content of 
the microcapsule was 17.59 fc while the 3-hydroxy-2- 
r.apbthoic i>ci<i content was 2.4 9 
(00371 

EXPERIMENT I 

About. 45 rr.g of each microcapsule obtained in EXAMPLES 1 and 
.25 2 was dispersed in 0.3 ml of a dispersion medium (0.15 mg 
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or carboxymethyl cellulose, 0.3 mg of polyeorbate 00, 15 ng 
of mannitoi dissolvod in distilled water), and administered 
via a 22C injection n»edlc subcutanaous.lv to a dorsal area 
of a 7-week old male SD rat. After a predetermined period, 
the rat was sacrificed, and the microcapsule remaining at 
the administration site was taken out and examined for the 
Peptide A content, which was divided by the initial content 
to obtain 0 % residue, which is shown in Tnhle 1. 
'J'pible 1, § Residue, Peptide A 



Exam ple 1 Examp le 2 



1 Day " " 92" 9™ ?TT*, 

2 Wft **s 74.65 7f}!e$ 
4 w * e *« 56. OS 5 8 0* 
8 weeks 31.6% 36 . 04 
12 Weeks; 28.3% 32.33 
16 Weeks 2*5 . 5% 
20 Weeks 17.es. 
26 Weeks 12.6* 



26. 84 
23. 8$ 
15.6* 



As evident from Table 1, both of th* microcapsules of" 
EXAMPLE I containing 3 -hydroxy-2-naphthoic acid and the 
microcapsule of EXAMPLE 2 containing 3-hydrnxy-2-naphtho±c 
acid could contain the physiologically active substance at 
high concentrations, and exhibited an extremely hiqh 
15 suppressed effect on the initial, excessive release of the 
physiologically art ivc substance. Any of these 

microcapsules accomplished a sustained release of the 
physiologically active; substance at a constant rate over an 
extremely prolonged period. 
20 [00.-SSJ 
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EXAMPLE 3 

A solution of 1.2 g of the acetate of Peptide- A dissolved 
in 1.2 ml of distilled wator was mixed with a solution of 
4.62 g of a Dl-loctic acid polymer (weight average, 
molecular weight-.: 32,000, number average molecular weight: 
17 r SCO, terminal car boxy 1 group level: 72.1 MmcO/g) and 
0.18 g of 3-hyroxy-?-naphthoic acid dissolved in a solvent 
mixture o;t 7.5ml of dichlo rente than*: and 0.45 ml of ethanoi, 
and wnulsififtd using a homogenize*- to form a W/0 emulsion. 
Thfsrnafter, the mixture was treated similarly to EXAMPLE 1 
to obtain a microcapsule powder. The I recovery as mass of 
the microcapsule was si • 2 %, and the Peptide A content of 
the microcapsule was 18.0 r 3 % while the 3-hydroxy-2- 
naphthoic acid rnntt&nt was 2.42 I. 
15 [0035] 

EXPERIMENT 2 

About. 2b0 rod of the microcapsule obtained in EXAMPLE 3 was 
dispersed in 3.5 ml nf a dispersion medium trig of 

carboxymethyl cellulose, 1,5 mg of poly.^orbat© 80, 75 mq of 
nwnnir.ol dissolved in distilled water), and administered 
via a 22G injection noodle intramuscularly to a rump area 
of a beagl©. One the other hand, about. 12 5 mg of hh.i* 
microcapsule was dispersed in 0.75 ml of a dispersion 
medium (0.375 mg of carbo*ymethyl colluloeo, 0.75 mg of 
polysorbate 80, 37. b mg of mannitol dissolved in distilled 
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water), and administered via a 226 injection needle 
»bcutan«ou8ly to a rump aria of a beagle. Aftar a 
predetermined period, a blood was tak«n from a forearm vein 
and ftxaminod for the snrun .levoU of Peptide A and 
testosterone, which are shown in Table 2. 
Table 2, Intramuscular administration 



Oepr.ide a (ng/ml) 



1 Day 

2 Weeks 
4 Weeks 
8 Weeks 
12 Weeks 
16 Weeks 
20 Week a 
2G Weeks 
28 Week?; 
30 Wfteks 

32 Wfceks 

36 Weeks 



0.76 
3.65 

:.56 

1.14 

0. 59. 

0.53 

0.48 

0,33 

0,37 

0.22 

0.14 



Testosterone 
(ng/nil) 



5.31 ' " 
0. 58 

Q*2t> oc less 

0.2T> or loss 

0.2 5 or less 

0.25 or less 

0.2S nr loses 

0.25 or less 
0.26 

1.41 
0 . 94 



10 



Subcuta n oouo adm.i n j. st rar. i on 



1 Day 

2 Weeks 
4 W»ftks 

3 weeks 
12 Weak 
16 weeks 
20 w««ks 

28 Weeks 
30 Weeks 



Peptide A (ncr/rolf 



17, 6 J. 

0.&9 

0 . 62 

0.76 

1.77 

1-57 

1.23 

0,25 



A* evident trom Table 



2, 



Testosterone 
(nq/ml) 



2. 79 
1 . 95 
I.TjO 
0. 68 
0.25 
D.25 

0. 25 or 

1. 59 
2.00 



or 
or 



leas 
less 



the blood iev©.i 



the 



physiologically active substance was maintained over 
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pnriod as Jong as about 26 weeks, during which the 
testosterone level as an index 'oi the efficacy was kept at 
a normal leva] or lower, and then began to recover a normal 
level over a period of about 28 weeks to 34 weeks in 
response to the reduction in the blood level of the 
physiologically active substance, Even when a 

»iydro*ywiphthoic acid is contained in the formulation, the 
physiologically active Kuhsranc* was present stably in the 
microcapsule for a prolonged period without losing its 
activity whereby being released sustalnedly. It became 
also evident chat the stable efficacy was exhibited 
regardless of the administration modes. 
10040] 
EXAMPLE 4 

a solution of 86.2 g of a DL-lactic acid polymer (weight 
average molecular weight: 28,300, number average molecular 
weight: 14,700, labeling met hod-based carboxyl group level: 
69.2 jinol/g) dissolved in 67 g 0 f dichloromcthane and 87.7 
g of a solution obtained by dissolving 9 g of 3-hydrcxy-2- 
naphthoic acid in 210 g of dichioromethane and 16.2 g of 
er.hano.1. wore, mixed and adjusted at 28. Bt. 219.2 q ot r.hi>? 
organic solvent- solution was weighed and mixed with an 
aqueous solution of £0.4 g of the acetate of Peptide A 
dissolved in. 18.3 g of distiliod water kc-.pt at Sfl.S*, and 
the mixture was stirred for b minutes to emulsify only 
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crurtfdy, and then emulsified using a homogeni~er at 10,000 
rpm for 5 minutes to form a W/O emulsion. Then this W/o 
emulsion was cooled to l?..T$ and then poured over a period 
of 5 minutes and 11 seconds into 20 L of a 0.1 * (w/w) 
aqueous solution of a polyvinyl alcohol (EC-d 0, NIPPON 
SYNTHETIC CHEMICAL INDUSTRY Co., LTD. ) which had previously 
been kept at 12.7 a C, and agitated using HOMOMJC LINE FLOW 
( TOKOS h UKI KA I ) at 9, 000 rp» to form a w/o/W emulsion. This 
W/O/W pulsion was adjusted at l^C for 30 minutes, and 
then stirred without adjusting the temperature for 2 hours 
and 30 minute to allow dichloromethane and ethanol to be 
evaporated or diffused into the- outer aqueous layer, and 
then the oil phase was solidified, sieved through a 75 m 
mesh-sized sieve, nentrifuged at 2,000 rpm continuously (H- 
SOOE, KOKU.SANENSHINKI) to precipitate a microcapsule, which 
was then recovered. The recovered microcapsule was 
dispersed again in a small amount: of distilled water, ,-md 
sieved through a 90 urn mesh-sized sieve. 12. 3 g of 
mnnnitol was dissolved therein and then the mixture was 
lyophiliaed to obtain a powder. The yield as mass of the 
microcapsule powder wos 0-5.4 q, which corresponded to the ft 
recovery of 75.7 », and t ft« Peptide A content was 17.8 ft 
while the 3-hydxojcy-2-naphthoic arid content, was 2.5 %. 
fOOOl] 

2!i Effect of the invention: 
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An inventive sustained release composition can contain o 
physiologically active substance at a high concentration 
and suppress the initial excessive release of this 
substance, and maintain n stable releasing rate for a 
5 prolonged period. 
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Document- Name: Abstract 

'Problem) To provide a novej composition which contains « 
Physiologically active substemr.* « a high concentration 
■nd can suppress the release rate of this .-substance. 
Solving a sustained release composition comprising 

a Physiologically active substance or its salt, a 
hydroxynaphtholc acid or j ts salt and a i aC Lic ndd- 
Blyr.oi.lc acid polymer or it. salt, wherein the product of 
the weight overage molecular weight of said i actic arld _ 
Clycoiic acid polymer by the amount (umol) of the terminal 
earbwcyl group per unit mass <g) of said lactif; ac;iri _ 
Olycolic acid polymer i a 1,200,000 to 3,000, 000 (inclusive,. 



Selected Figure: None 
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